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FOREWORD 

The Apollo Measurement Requirements document is  a compilation of 
all official mea  su r  ement requirements for Apollo boilerplate 8 ,  airframes , 
and tes t  fixtures. This document comprises three volumes: Volume I, 
Master Measurement List: Volume 11, Boilerplate Measurement List: and 
Volume 111, Air frame and Tes t  Fixture Measurement List. 

Formal  revisions will be made quarterly.  Between formal revisions,  
pertinent information and changes will be published, as amendments, to 
ensure availability of current  information. 
boilerplates, airframes, and tes t  fixtures that a r e  not included will be 
published when they become available. 

Measurement listings for 

ABSTRACT 

The official measurement requirements for Apollo boilerplates l is ted 
in Volume I1 a r e  intended to provide control of measurement  parameters  
resolved between contractors and subcontractors.  These data will provide 
information and support for design requirements,  system evaluation and 
integration, checkout and prelaunch testing, system operation and failure 
analysis, and flight operation and mission evaluation. All checkout and 
flight measurement requirements for boilerplates will appear in this  
document, except boilerplate 14, which will be included in Volume 111. 

- - iii - 
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1. MEASUREMENT PROGRAM DESCRIPTION 

MSASUREMENT CHANGE AND APPROVAL 

After internal NAA change approval, the completed measurement  
lists, with changes to be negotiated, will be officially t ransmit ted to  MSCr 
ASP Systems Integration Office for evaluation prior to the next MSC-NAA 
monthly measurement  meeting. The corrections will be incorporated into 
the measurement list after evaluation and NASA approval, 
measurement  l i s t s  will be resubmitted to  MSC-ASP Office for final NASA 
a p p r oval. 

Updated 

I 

i 
I 
~ 

i 

I 

The NAA System Integration Measurement Requirements Group wili 
be the single -point contact for measurement coordination and will receive 
change requests ,  additions, o r  deletions for evaluation in  conjunction with 
Equipment Integration and the responsible design groups. The NAA System 
Integration Measurement Requirements Group will be represented during 
ma jo r  measurement  requirements,  implementation, o r  utilization meetings 
with the associate  contractor,  subcontractors, and NASA. 

The project engineer for individual vehicles will approve all measure - 
ment requirements;  measurement requirement changes will be negotiated 
with MSC-ASP Systems Integration for approval prior to  incorporation in 
the official measurement  lists. 

BOILERPLATE MEASUREMENT LIST FORMAT AND NOMENCLATURE 

Me a s u r  ement Identification 

The measurement identification block (F igure  1 ), which will be used 
on NAA prints and reference drawings, consists of seven charac te rs  
(letters and numbers).  

The first alpha character  (module code ) designates the measurement 
location by module. 

A Adapter 
B Booster 
C Command module 
L Launch escape tower 
S Service module 

1- 1 SID 62-  1408-2 m m m M P  . 
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CON- 
. '  

The second alpha character  (functional sys tem code) denotes the system 
within which the measurement originates, 

A 
C 
D 
E 
F 
G 
H 
J 
K 
L 
P 
R 
T 

Structure I 
Electrical  
Launch escape 
Earth landing 
Environmental control 
Guidance and navigation 
Stabilization and control 
Life systems 
Flight technology 
In-flight te st 
Propulsion 
Re action cont r ol 
Communications and instrumentation 

Numerical charac te rs  three through six a r e  assigned sequentially o r  
grouped for  c lar i ty  within each system. 
mea  su r  ement cla s s if ication. 

The seventh charac te r  denotes 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 

Acceleration 
Phase 
Current 
Vibration 
Power 
Frequency 
Force 
Position 
Biomedical 
Radiation 
Velocity 

Measurement Des cr i ption 

M 
P 
Q 
R 
S 
T 
V 
W 
X 
Y 
Z 

M a s s  
Pre s s u r  e 
Quantity 
Rat e 
Strain 
Tempe r ature  
Voltage 
Time 
Discrete event 
Acoustical 
Ph-acidity 

The measurement description is a br ief ,  definitive title given to each 
measurement .  Standard abbreviations a r e  used, where applicable, to keep 
the measurement description length within 32 charac te rs  including spaces.  

Telemetry Channel o r  Recorder Track 

1,. Link (LK). 
c a r r i e r  as package A, package B, o r  package.,C. 

L K  designates the te lemetry package o r  the r-f 

1-3 
4 1  
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' CON- 

2. Subcarrier Number (SC No. ). SC No. designates the telemetry 
channel in te rms  of Channels 1 through 18, 

3. Commutator Segment (COM SECL. COM SEG deoignates the te le-  
met ry  commutator segment assigned to the measurement for that 
vehicle. 

4. Track (TK). 
the measurement for that vehicle. 

TK designates the tape recorder  t rack  assigned to 

Data Range 

The data range denotes the minimum and maximum values for a 
parameter  in engineering units. 

Pr ior i ty  

The priority column indicates the cri t icalness of the measurement.  

1. P (p r imary )  denotes the measurements that must be available 
at launch for mission success  and/or to  meet the flight 
objectives. 

2. S (secondary) denotes the measurements that a r e  highly 
desirable  but will not abort or  delay the mission. 

3. M (multiple) designates a group of related measurements  of 
which no more than a specified percentage may be inoperative. 

Response Rate 

The response ra te  denotes the ra te  and units required to provide 
satisfactory data resolution to time o r  wave form. Response for continuous 
data monitoring ( te lemetry o r  r eco rde r )  will be specified cycles per second 
(CPS) and sampled data monitoring (PCM or  PACE) will be specified in 
samples per second (S/S). 

Location 

The location coordinate denotes the physical location within the space- 
craft  where the measurement is taken. 
polar o r  l inear coordinates and identified by type code, 

The location is given either in 

P Polar  
L Linear 

1-4 
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CON- I 

8 
Accuracv 

The accuracy will be an  end-to-end accuracy specified in percent 
(not full scale). 

APOLLO MEASUREMENT ABBREVIATIONS 

ACCEL 
ACT 
ADAPT 
AFRM 
AGC 
AMP 
ATT 
AX 
BAR0 
BATT 
BMAG 
c c w  
CDU 
CHG 
CIR 
CM 
CMPTRSYN 
COMM 
COND 
C W  
DET 
DIFF 
DPTH 
DR 
DRG 
DSIF 
EBW 
ECA 
ECS 
ELS 
EMERG 
ENG 
EPS 
ERR 
EXCIT 
F / C  
FM 
F W D  

Acceleration, accelerometer  
Actuator 
Adapter 
Airframe 
Apollo guidance computer 
Amplifier 
Attitude 
Axis 
Barometric 
Battery 
Body-mounted attitude gyro 
Counter clockwise 
Coupling display unit 
Change 
Circle 
Command module 
Computer Syncronization 
Commutator 
Condenser o r  conditioner 
Clockwise 
Detector 
Differential 
Depth 
Door 
Drogue 
Deep Space Instrumentation Facility 
Explosive bridge wire  
Electronic control assembly 
Environmental c ont r ol system 
Earth landing sys tem 
Emergency 
Engine 
Electrical power sys tem 
E r r o r  
Excitation 
Flow controller o r  fuel cel l  
Frequency modulation 
Forward 

1-5 
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CONF- 

b 

G-N 
GYRO 
H 
HF 
HS 
HT 
IG A 
IMU 
INDIC 
INJ 
INT 
INTMED 
IN-PH 
IRIG 
ISOL 
JETT 
L. J. I1 
LEM 
LES 
LOC 
MAN 
MANIF 
MECH 
MGA 
MON 
MTR 
N 
NAV 
NO 
0 
OGA 
ox 
PCM 
PHY 
PIPA 
POS 
PRESS 
PSA 
PWR 
PYRO 
QAD 
QUAN 
RCS 
RCVR 

\ R E F  

9 

Guidance and navigation 
Gyro s cope 
Helium 
High ftoquency 
Heat shield 
He at 
Inner gimbal angle 
Ine rt ial me as u r  e me nt unit 
Indicator 
Injector 
*Interior 
Inter mediate 
In - phase 
Inter -Range Instrumentation Group 
Isolation 
Jettison 
Little Joe I1 
Lunar excursion module 
Launch escape sys tem 
Location 
Manual 
Manifold 
Mechanical 
Middle gimbal angle 
Manit or 
Motor 
Nitrogen 
Navigation 
Number 
Oxygen 
Outer gimbal angle 
Oxidizer 
P u l s e  code modulation 
Physical 
Pulsed integrating pendulous accelerometer  
Position 
P r e s  s u r  e 
Power and servo-assembly 
Power 
Pyrotechnic 
Quadrant 
Quantity 
Reaction control sys tem 
Receive r 
Reference 

R, 

0 

0 
... .- . 

5 .  1-6 
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REL 
R F  * 

RMS 
RUPT 
sc 
scs 
SCT 
SENS 
SEP 
SEQ 
SER-ENG 
SH, SHFT 
SHLD 
SM 
SMRD 
SQ 
SRV 
STA 
SUP, S U P P  
SURF 
sw 
SXT 
TEMP 
TK 
TLM 
TV 
TWR 
VHF/AM 
VIBRA, VIB 
VLV 
W V  
XCAPE 
XDUCER 
XMTR 

* '  

, /--I 
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Release 
Radio frequency 
Root mean square 

Spacecraft 
Stabilization control system 
Scan telescope 
Sensor 
Separation 
Sequence 
Service engine 
Shaft 

Service module 
Spin motor rotation detector 
Square 
Servo 
Station 

Surface 
Switch 
Sextant 
Tem per a ture  
Track  
Telemetry 
Television 
Tower 
V e r y hi g h f r e que nc y 
Vibration 
Valve 
Wave 
Escape 
Tr  an s duc e r 
Transmitter 

: j- Rupture 

el-: - 1  a 
L ) A A A C A U  

SUP PlY 

ENGINEERING UNITS ABBREVIATIONS 

AMP 
CCM 
CM 
CPS 
DEG 
DEG C 
DEG F 
DEG R 
DEG/S  

Amperes 
Cubic centimeter s 
Centimeters 
Cycles per second 
Degrees 

Degrees , Fahrenheit 
Degrees , Rankine 
Degrees,  per  second 

Degrees, Centigrade '. 

1-7 
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D B  
E 
FT/S  
F T / S 2  
F T  TON 
G 
G A L  
G P M  
G P S  
IN 
IN/IN 

iiu'j S 
KC 
K L B  
L B  
L B / F T 2  
L B / H R  
L B / S  
M 
M A M P  
M C  
M E  
M E E  
MIN/IN, UIN/IN 
MMA M P  
MMS 
MS 
MV 
M V / M  
ND 
P H  
PPS 
PSF 
P S I  
PSIA 
PSID 
P SIC 
P V A C  
R P M  
R / S 2  
S F T 2  
SLUG 
s/ s 
VAC 
VDC 

I N - L B  

D e c i b e l s  
Wat t s  
F e e t  p e r  s e c o n d  
F e e t p e r  s e c o n d  s q u a r e d  
Foot  -ton 
Grav i t a t iona l  uni t  
Ga l lons  
Ga l lons  p e r  m i n u t e  
Ga l lons  p e r  second 
Inche s 
Inch p e r  i n c h  
Inch -  pounds 
Iriches p e r  second 
Kilocycles  
Kilo pounds 
P o u n d s  
P o u n d s  p e r  s q u a r e  foot 
P o u n d s  p e r  h o u r  
P o u n d s  p e r  s e c o n d  
M e t e r s  
M i l l i a m p e r e s  
Megacycle  s 
Mil l iwat ts  
M i c r o w a t t s  
M i c r o i n c h e s  p e r  inch 
M i c r  o a m p e  re  s 
M i c r o s e c o n d s  
Mi l l i seconds  
Mil l ivol ts  
Mil l ivol ts  p e r  meter  
Nondimens ionable  
Ac id i ty  ( w a t e r )  
P u l s e s  p e r  s e c o n d  
P o u n d s  p e r  s q u a r e  foot 
P o u n d s  p e r  s q u a r e  inch 
P o u n d s  p e r  s q u a r e  inch  a b s o l u t e  
P o u n d s  p e r  s q u a r e  inch d i f f e r e n t i a l  
P o u n d s  p e r  s q u a r e  inch gauge 
P e a k  vo l t s  a l t e r n a t i n g  c u r r e n t  
RevolGtions p e r  minute  
Radians  p e r  s e c o n d  s d u a r e d  
S1 ug - fee t  s q u a r e  d 

S a m p l e s  p e r  s e c o n d  
Vol t s  a l t e r n a t i n g  c u r r e n t  
Vo l t s  d i r e c t  c u r r e n t  

S lugs  

1-8 SID 62- 1408- 2 - I 
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CON- 

t 

11. BOILERPLATE 6 

MISSION 

Early qualification of the launch escape system i s  the mission of 
boilerplate 6. 

MEASUREMENT REQUIREMENTS 

The following boilerplate 6 rreasurerrent list r e f l e c t s  the official 
measurement parameters ,as  of 5 March 1963, necessary to sat isfy mission 
and system requirements. 

Project Engineer 
Boilerplate 6 

Responsible Engineers: rl 

Y. Tomit 
Lead Engineer 
Heaaursment Requirement 8 Group 

Engineer 
Measurement Spt enu 

1 ,  

2- 1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  : SPACE and INFORMATION S Y S T E M S  DIVISION . 
CONF- 

1 1 1 .  BOILERPLATES 12 AND 23 

MISSION 

Early qualification of the launch escape system a t  maximum q is the 
mission of boilerplates 12 and 23. 

MEASUREMENT REQUIREMENTS 

The following measurement list for boilerplates 12 and 23 reflects the 
official measurement parameters ,  a s  of 5 March 1963, necessary to 
satisfy mission and system requirements. 

R. B. Pearce 695-500 
Project Engineer 
Boilerplat e #I2 

f 
Responsible Engineers: 4 

/- &%kit 
Lead Engineer 
Keasursment Requirement8 Group 

3-1 

Engineer 
Measurement Systems 
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. *  

CONF- 

IV. BOILERPLATES 13 AND 15 

MISSION 

Launch injection of the nonrecoverable boilerplate spacecraft is the 
mission of boilerplates 13 and 15. 

MEASUREMENT REQUIREMENTS 

The following measurement list for toikrp!ates 13 and 15 ref lects  the 
official measurement parameters ,  as of 5 March 1963, necessary to satisfy 
mission and system requirements. 

{Hojsct Engine 
Boilerplate &d 15 

Responsible Engineers: / 

Lead Engineer 
Measurement Requirement a Group 

. Engineer 
Measurement S p t -  

4- 1 
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0 

V. BOILERPLATE 18 

MISSION 

The mission of boilerplate 18 i s  to qualify the C-1 Launch vehicle and 
demonstrate separation of the spacecraft from the launch vehicle following 
S-IV stage burn-out. 

MEASUREMENT REQUIREMENTS 

The following boilerplate 18 measurement List reflects the proposed 
measurement parameters ,  a s  of 5 March 1963, necessary to satisfy 
mission and system requirements.  

These measurements a r e  being coordinated with NASA to further 
define the temperature measurements. 

D 

P 

A. H. Krawicz -500 
Project Engineer 
Roileq4st.a 18 

Responsible Engineers : 
I 

Group 

Engkheer 
Measurement System8 
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